A survey was conducted in Southwestern, Punjab, Pakistan during two different seasons to assess the status of selenium of three different classes of grazing sheep. Blood plasma from lactating, non-lactating and male sheep were collected four times monthly in winter and summer seasons and analyzed for selenium concentration. Seasonal variations were found for plasma selenium concentration. Selenium concentration of plasma was higher in male sheep than those lactating and non lactating ewes during both the seasons as well as it were higher compared to the established critical value for blood plasma selenium for these ruminants. High incidence of deficiencies was found particularly for lactating ewes. These deficiencies in plasma selenium based on critical level were 35% to 15% for lactating, 28% to 12% for non lactating ewes and 15% to 5% for male animals during winter and summer seasons, respectively. Although some differences among the three classes of sheep were found for selenium concentrations of blood plasma, but dramatic class differences could not be concluded based on this study. It was suggested based on the results obtained, pellets, glass bolus or mixture that contain selenium, should be used for supplementation for grazing sheep in the study area to maintain the plasma Se at optimum required level for the prevention of complication in livestock caused due to deficiency of this element.
INTRODUCTION
Selenium is one of the essential micro minerals of the bodies of living organisms. It is required for various body functions such as growth, reproduction, immune system and protection of tissue integrity and coordination in various parts of the body. Biological functions associated with Se are to protect biological membranes from oxidative damage from free radicals. Deficiency of this element in the body results in tissue break down and degeneration 1-3. For ruminant, requirements the suggested Se concentration is 0.10 ppm 4. The difference between the minimum required level and maximum tolerable level (2 ppm) is rather small. The Se metabolism is influenced by many elemental interactions. It has also been reported that different diseases have resulted from livestock grazing forages with excess Se in the range of 5 to 40 ppm 1 .
Deficiencies in ruminants have been confirmed under natural grazing conditions in most parts of the world 2, 3. For grazing livestock the Se deficiency is more important than its toxicity in most parts of the world 1,3.
Dietary intakes of selenium have been associated with a range of biochemical functions and diseases in animals. Many of these diseases and biochemical responses can be associated with changes in expression and activity of proteins that control Se as selenocysteine at the active site 5. Selenium performs its functions mainly through selenoproteins.
Most of the information on Se further related to its role as a component of glutathione peroxides and deiodinases. The principal constituents of plasma Se is selenoprotein-P, it contributes to Se transportation has a redox function, and may protect cell membranes 6. Selenoprptein-P also has a potential to complex heavy metals 7. A closely linked function of Se with vitamin E is to protect oxidative degeneration of biological memCopyright © 2012 SciRes.
OPEN ACCESS branes. Degeneration of striated and skeletal muscles is commonly referred to a white muscle disease, the major outward sign of Se deficiency in newly born ruminants and many developing in utero or shortly afterbirth 8. The various complications have been reported to be arised due to deficiency of Se in newborn ruminants which may seriously reduce the profit margin of the farmers or stockers in different parts of the world 9. Therefore, Se requirement can be fulfilled through supplementation to grazing ruminants to prevent the complications or disorders caused due to its imbalance in various classes of ruminants.
Keeping in view the importance of selenium to livestock, this investigation was carried out evaluate the selenium status of grazing sheep in order to formulate an adequate and balanced mineral supplementation. This information would be used for Pakistan and other countries of Asia with similar ecological and climate.
MATERIALS AND METHODS
Blood samples from the jugular vein of the animals were collected into 10 ml heparinized tubes and cooled immediately; plasma was separated by centrifugation and stored at -20˚C until analysis. Forage, feed, and fecal samples were dried at 60˚C for 48 h and ground to fine powder using a ring grinder. Blood plasma samples were collected from grazing sheep during winter and summer seasons. For each season, collections were made four times. For sampling purpose, 30 animals were grouped into 3 classes, according to age, physiological status and gender, with 10 animals per class as follows: Class 1 contained 10 lactating sheep, class 2 comprised 10 nonlactating sheep, and class 3 consisted of 10 male sheep. These animals were ear tagged at this ranch. The forage Se concentrations (Table 1 ) have previously been reported by Khan 10. Methods of sample collection, pasture description, animal management, and sample preparation for analysis, Se determination determined by fluorometric method 11 and data were analyzed using a split-plot completely randomized design 12. Differences between means were ranked using Duncan's New Multiple Range Test 13.
RESULTS
Mean plasma selenium concentrations of different sheep classes related to area and sampling season are presented in Table 2 . Seasonal (P < 0.05) and animal class differences (P < 0.01) were found for plasma selenium, with concentrations in the summer season higher than those in winter season. In either season, however, plasma selenium concentrations for all classes of grazing sheep were found to be above the critical level. Variations (P < 0.05) in plasma Se were also found due to interactions of season and class of animal. In male animals the plasma selenium was higher compared to lactating and non lactating ewes during both seasons. The percentage of selenium deficient plasma samples in the lactating ewes was 35% and 15% during winter and summer seasons, respectively. However 28% and 12% of samples analyzed for winter and summer seasons for non lactating ewes and 15% and 5% of samples in male sheep for winter and summer seasons were found to be deficient in plasma selenium concentrations.
DISCUSSION
The plasma Se concentrations were higher during summer season than during the winter season. However, the average concentration for all of these classes of sheep in each season was above the critical level of 0.03 mg/l 14. The higher plasma Se level was found in male sheep than those in lactating and non-lactating ewes dur- may be attributed to the secretion in milk and feces in higher concentrations. Selenium content of the forage showed seasonal fluctuations and were higher during winter than those during summer, with 57% of the samples during the winter and 90% of the samples during the summer season were found to be deficient ( Table 1) . According to the requirement of 0.1 mg/kg value for sheep 15, but plasma Se levels tended to be higher during the summer season in animals despite the lower concentration of forage Se during this season. Se concentration in plasma did not reflected dietary Se intake in the present investigation ( Table 2 ). The physiological status of the animals also seemed to be important. The elevation and depression of plasma Se is the result of availability of Se through gastrointestinal tract of animals during different seasons. Similar levels of plasma Se with seasonal fluctuations have earlier been reported in different classes of animals 16-18. It is known that certain factors affect the Se metabolism at the absorption level. It is known when Ca level in the diet is high, as found in similar study, at this ranch 3,16, it interacts with Se and interferes with its absorption 8,14. The low level of Se in plasma in winter may have been possibly due to higher Ca in forage during winter than that in summer. The presence of heavy metals in soil and plants, and animal genetic potential are also important in Se metabolism. The amount of heavy metals in diet was also higher in winter found during similar study by Khan 10], at this ranch, which could be the possible explanation of low plasma Se in this season 19.
The animals showed a falling trend of selenium during winter season. According to McDowell 14, the selenium requirement in an animal body increases with an increased body mass. Besides, some climatic factors has a negative impact on dietary selenium concentration 7, although selenium content of forage species examined previously at this ranch was sufficient in this season. Therefore, low blood selenium concentration of animals could probably be a result of the high requirement of animals. In many regions of the world where Se-responsive diseases in livestock does not occur, the pastures and forages mostly contain at least 0.1 mg/kg Se which In areas with a variable incidence of such diseases, the contents are generally below 0.05 mg/kg and may be as low as 0.02 mg/kg 8. In conclusion, despite the adequate amounts of selenium in the dietary sources, the animals had plasma selenium lower almost at marginal deficient level.
CONCLUSION
Plasma Se content varied considerably due to seasonal change, but it did not seem to be affected by the dietary intake. However, diet should be continually supplemented to complement the forage Se concentrations during both seasons. It is concluded that no changes in feed and plasma Se were found with respect to seasons except forage in summer and winter. These results showed no apparent animal class trends with respect to plasma Se during both seasons. The overall status may be considered adequate mainly due to the free choice mineral supplements. Short-term exposure of sheep to Se-fertilized forage results in increased whole blood Se concentrations sufficient to maintain adequate concentrations throughout grazing periods when there is limited access to Se supplements. Targeted grazing of Se-fertilized forage provides another tool for sheep producers to maintain and improve the health and productivity of their flocks, particularly when seasonal grazing practices result in limited access to Se containing salt-mineral mixes for extended periods of time.
